Iodine and brain development.
The development of the brain is critically dependent on an adequate supply of iodine. Iodine is an integral part of thyroid hormone, which acts on brain development by regulating the expression of target genes. The active thyroid hormone, T3, is generated in part in the thyroid gland, but about 80% of T3 in brain is formed locally from T4 deiodination mainly by the action of a specific iodothyronine deiodinase. This enzyme is highly expressed in astrocytes, which take up T4 from the blood and deliver T3 for neuronal use. In the target cells T3 binds to nuclear receptors which are transcription factors. The T3 receptors are expressed in the brain before fetal thyroid gland function and may be activated by maternal thyroid hormone during midgestation. Although a group of thyroid hormone target genes has been identified in recent years, many basic questions of thyroid hormone action in the brain remain to be elucidated.